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DuPont markets it under the name Oxone®. The triple salt exists in the ratio of
two moles of persulfate salt to one mole each of the bisulfate and the sulfate
salts, i.e., 2KHSOs*KHSO,¢K,SO4. To improve the antimicrobial properties,
sodium chloride is added as a source of halogen. The persulfate component of
the triple salt oxidizes the chloride ion of sodium chloride to chlorine, Cl,. The
chlorine then complexes to the amine group of sulfamic acid (added at 4.5% to
serve as a chlorine binder/stabilizer) to form the theoretical intermediate N-
chlorosulfamic acid. The N-chlorosulfamic acid reacts with water to form
hypochlorous acid which reacts with hypochlorite to release oxygen (O,), HCI,
and chloride ion.

The direct treatment of the poultry and failure to rinse the premises after spraying
would both typically contribute to a food-use classification unless specific studies
are designed which demonstrate that there is no reasonable expectation of
residues in poultry commodities resulting from this use. Once a food use
classification is made, the next question is whether a tolerance or an exemption
from the requirement of a tolerance is appropriate. DuPont and the EPA
chemists attending the 3/29/06 meeting had expectations of the chemical
products that would likely result at the use site but AD was more concerned with
the reaction rates, product ratios, and any potential surprises. The following
preliminary investigations were intended to provide this information.

PRELIMINARY EXPERIMENTATION:

The preliminary studies involved simulation of Virkon® S treatment by mixing a
1% aqueous solution on a persulfate salt basis (most common maximum rate)
and either maintaining the solution or spraying the solution into empty Petri
dishes and monitoring the anionic chemical species over the next 24 hr.
Although others were sought, the only anions detected were persulfate (HSOs),
bisulfate (HSOy), sulfate (SO4), chloride (CI), sulfamate (SOsNHy), and nitrate
(NO3). The sum of the three sulfate anions remained constant (~2750 ug/ml)
over the 24-hour period although the three were not distinguishable in the
analytical system. The half-life of the persulfate component of Virkon® S
dissolved in deionized water was 33 days. Sulfamate remained constant at ~395
pg/mi, chloride declined slightly from 79 to 72 yg/mi, and nitrate increased
somewhat from 0.04 to 0.31 pg/ml. N-chlorosulfamic acid, noted above as the
suspected first chlorinated intermediate in the oxidation pathway, was not
detected.

DISCUSSION/CONCLUSIONS:

An exemption from the requirements of a tolerance appears to be appropriate for
residues of potassium peroxymonosulfate and sodium chloride when applied to
poultry premises in the presence of the animals. Consequently, no additional
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residue chemistry data are required at this time. A petition requesting this

exemption must be submitted to the Agency if DuPont plans to pursue this use
formally.

This exemption is based on general knowledge of the chemistry of these
compounds as supported by the laboratory studies conducted by DuPont and
discussed herein. The persulfate is a very reactive oxidizing agent, is short-lived,
and, in/on treated surfaces and livestock, would rapidly be reduced to
endogenous sulfate ion in the presence of biomolecules. Any residues that may
result in poultry commodities would not be distinguishable from background
levels because they are ubiquitous, endogenous inorganic ions common to all
living systems.

in association with the proposed amended use and tolerance exemption petition,
the Agency has also considered data needs for all other disciplines including
occupational/residential exposure, environmental fate, ecological effects, and
toxicology. No additional data are necessary for any of these disciplines to
support this proposed amended use or petition for an exemption from the

requirement of tolerances in eggs; poultry, meat; poultry, fat; and poultry, meat
byproducts.

102




103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



‘ TRANSMITTAL DOC’UME]\,
Attention:
Mr. Adam Heyward
Antimicrobials Division (7510P)
US Environmental Protection Agency
Office of Pesticide Programs
2777 South Crystal Drive
Arlington, VA 22202-4501

NAME AND ADDRESS OF SUBMITTER
DuPont Chemical Solutions Enterprise

P. O. Box 80402

Wilmington, DE 19880-0402

REGULATORY ACTION IN SUPPORT OF WHICH THIS PACKAGE IS SUBMITTED-
Follow-up to Pre-Registration Conference of March 29, 2006

Use-Diluted Product Applied in the Presence of Live Pouliry or Swine

“Virkon® S”; EPA Registration No. 71654-6

Transmittal Date: February 20, 2007

Transmittal Material:

Volume 1 Administrative Materials
-Cover Letter 1 page
-Minutes of Pre-registration Conference March 29, 2006 1 page

Volume 2 Chemistry Data

Ion Chromatographic and Iodometric Titration Studies 27 pages
of Test Substance H-26820; Powley, Charles R. and

Clements, Robert L.; OPPTS Special Study,

E.L duPont de Nemours and Company and Case Consulting

Laboratories Inc., February 15, 2007.
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Use of Disinfectant in Presence of Live Poultry and Swine
Aquaculture

DuPont - EPA
Minutes March 28, 2006 Meeting

Virkon ® S Disinfectant and Virucide
EPA Reg. No. 71654-6

Attendees
Cassi Walls AD/RASSB 703 308 0078
Norm Cook AD/RASSB 703 308 8253
Adam Heyward AD RMB Il 703 308 6422
Bob Quick AD/RASSB 703 305 1333
Jenny Tao AD/RASSB 703 308 7565
Jonathen Chen AD/RASSB 703 305 1387
Renae Whitaker AD/RMB li 703 308 7003
Tom McEntee DuPont 302 695 6856

1. Registrant requested the meeting to review registration requirements for
amending the label in include disinfection in the presence of animals.

2. EPA does not recognize disinfection of the air, so claim is what falls on
horizontal surfaces.

3. Primary issues is what is the nature of the potential residue/potential toxicant.
(Suggest studies on the kinetics of persulfate reaction, recovery studies after
spraying — what falls onto a petrie plate)

4. EPA considers exposure to animals; air, drinking water, feed, on skin. (Drinking
water usually within lines, nipple drinkers)

5. Discuss build-up of residues on inanimate surfaces following several
applications.

6. EPA questions exposure to applicators; inhalation studies that support the
registration. Dermal exposure to human applicators.

7. Aquaculture use is outside the US, but may require addressing potential
tolerances. Primary issue is nature of the residue. Suggest similar study to other
DuPont products as in crayfish. May accept bridging data from estzblished
chemistry

8. Under PRIA EPA has 15 to 21 months to review application for toie~ance or
exemption. EPA will accept a request to comment on plan and st.uld be able to
respond within 2 to 3 months.

30of 3
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6.1.2 Inhalation Handler Exposures

Inhalation exposure to the release of chlorine dioxide gas during the
mixing/loading/application of products producing chlorine dioxide may occur. Because the
inhalation toxicological endpoint is based on an 8-hour TWA, the assessment of handler
inhalation exposures is assessed as a combination of activities throughout a work day. The
assessment of inhalation exposure is presented in the post application/bystander section (Section
6.2).

As indicated above, EPA has selected an 8-hour TWA inhalation endpoint. EPA does not
provide a separate endpoint for short-term exposures to handlers. Short-term releases of chlorine
dioxide are of concern for accidental releases/leaks and/or when applicators are in close
proximity to open solutions of chlorine dioxide. EPA assumes that the ACGIH 15 minute short
term exposure limit (STEL) of 0.3 ppm as well as the immediately dangerous to life or health
(IDLH) limit of 5 ppm will be adhered to in the industries using chlorine dioxide.

6.2  Occupational Post Application/Bystander Exposure
6.2.1 Dermal Post Application/Bystander Exposures

No information is available to assess post application/bystander dermal exposure to uses
in agricultural premises as well as food handling, commercial/institutional and medical premises;
human drinking water facilities; industrial processes; and retention ponds. However, dermal post
application exposure to chlorine dioxide is expected to be less than that of the dermal contact of
children playing on treated floor surfaces. Therefore, the dermal exposure route is not believed
to be of concern in these industries.

6.2.2 Inhalation Post Application/Bystander Exposures

Non-Fogging Uses

There is the potential for the off gassing of chlorine dioxide during some applications that
are not totally enclosed (e.g., spray aqueous solution, mopping, pouring, etc). Although no
occupational air monitoring data have been submitted to assess the inhalation route, EPA has
obtained air concentration measurements from OSHA. OSHA maintains a data base known as
the Integrated Management Information System (IMIS). The IMIS entries for chlorine dioxide
are available for 7 industry Standard Industrial Classification (SIC) codes. Specific uses such as
applicators, bystanders and the activities involved are not available. The SIC codes representing
the chlorine dioxide data in IMIS used in this assessment include:

SIC 0723 Crop preparation services for market;
SIC 1629 Heavy construction;

SIC 2611 Pulp mills;

SIC 2621 Paper mills;

SIC 2819 Industrial inorganic chemicals;

SIC 2836 Biological products; and
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e SIC 3999 Manufacturing industries.

The data selected for this analysis include only those samples that are reported as 8-hour
TWA measurements from personal air samplers. Other samples, such as peaks concentrations
and/or area monitors, have been omitted. The chlorine dioxide sampling and analytical
procedures used in the collection of the data in IMIS are available at
http://www.osha.gov/dts/sltc/methods/inorganic/id202/id202.html. The quantitative LOD from
this method is 0.004 ppm for a 4-hour sample (the recommended sampling time). The reported
full 8-hour work shift samples are based on two 4-hour samples collected in sequence. The
inhalation endpoint selected by EPA is 0.003 ppm, just below the OSHA LOD for an 8-hour
TWA air sample [i.e., (0.5 x 0.004 ppm per 4 hrs) + (0.5 x 0.004 ppm per 4 hrs)=0.004 ppm per
8 hours].

The summary results of the 33 observations taken from 8-hour TWA personal air
samplers for chlorine dioxide are provided below in Table 6.5. All values, including 2 LOD are
above the EPA selected inhalation reference concentration (RfC) of 0.003 ppm, and therefore,
are of concern. Of the 33 TWA measurements available, 21 of those measurements were below
the LOD of 0.004 ppm. In addition, of the 33 TWA measurements, only 3 were at or above the
OSHA PEL of 0.1 ppm. For nondetected samples, 1/2 the detection limit for an 8-hour sample
was used to determine the summary.

Table 6.5. Chlorine Dioxide 8-hour TWA for Personal Air Samplers from OSHA’s IMIS Data Base.

Statistic Chlorine Dioxide 8-hr MOE
TWA (ppm)
Arithmetic mean =+ std 0.034 + 0.096 The inhalation endpoint is expressed as
50™9tile 0.004 (1/2 8-hr LOD) the RfC. Because the uncertainty
75M0 tile 0.008 factors are included in the RfC a
90M % tile 0.032 separate MOE is not needed. The
Maxi occupational RfC of 0.003 ppm is
aximum 0.42 X .
Number of Observations 3 compared d1'rect1y to the air
concentration monitored for the worker.
Number of Nondetects 21 Air concentrations above the RfC are of
concern. All values, including the
LOD, are above the RfC.

Fogging Uses

The fogging use of chlorine dioxide is unique such that no persons are present during the
actual application/fogging. There is also a greater potential for chlorine dioxide gas formation
from fogging then an aqueous-based application such as mopping. Therefore, a separate
assessment is presented for foggers that indicate potential inhalation exposure and reentry
recommendations. The air concentration in a fogged area should be below the occupational RfC
of 0.003 ppm before the room is entered by persons not wearing respiratory protection. In the
fogging assessment below, EPA Reg. No. 74602-2 is used to illustrate potential air

concentrations.
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Concentrations of chlorine dioxide were estimated for buildings after fogging
applications. Air concentrations were calculated using the Multi-Chamber Concentration and
Exposure Model (MCCEM v1.2). MCCEM estimates average and peak indoor air
concentrations of chemicals released from products or materials in houses, apartments,
townhouses, or other residences. Although the data libraries contained in MCCEM are limited to
residential settings, the model can be used to assess other indoor environments. MCCEM has the
capability to estimate inhalation exposures to chemicals, calculated as single day doses, chronic
average daily doses, or lifetime average daily doses.

The product, EPA Reg # 74602-2 (sodium chlorite with a 5% chlorine dioxide
equivalent) has a maximum application rate for egg houses of 0.0083 1b ai/gal (1000 ppm
chlorine dioxide treatment solution). This particular product specifically lists a Dramm fogger
for the application (i.e., ultra low volume (ULV)). According to the registrant, the Dramm
fogger for chlorine dioxide applications uses 2.5 ounces of the diluted product per 225,000 cubic
feet (USEPA 2006), and the label states to run the fogger for five minutes. Note: This labeled
rate should be added to all chlorine dioxide fogger uses. If other registrants require a
higher application rate, these rates need to be brought to EPA’s attention during the
development of the chlorine dioxide RED.

Model input assumptions for MCCEM and the calculated exposures are presented in
Tables 6.6 and 6.7 for 0.18 ACH and 4 ACH, respectively. The following assumptions were
made:

o The area being fogged is a one-chamber barn with dimensions of 300 ft x 50 ft x10 ft (AD
standard assumption).

e Two different air exchange rates (k4cy) were used in the calculations: 0.18 air exchange per
hour (ACH) (MCCEM default based on a poorly vented residential home) and 4 ACH based
on the rate for a poultry barn (Jacobson, 2005).

o The half-life of chlorine dioxide is 30 minutes (0.5 hours) in an aqueous solution (believed to

be less in air but reliable data are not available). Using the equation ,C, = COe'kd"”-“’ , and

substituting 0.5 hours for “t”, the rate of decay is calculated to be 1.386/hr.

e Both air exchange and chemical decay can be modeled as first-order processes for a well-
mixed single chamber (i.e., the rate of chemical loss that can be attributed to either of these
processes is proportional to the quantity of chemical in the chamber). Therefore, the two
rates (k4cy and kgecq0y) can be added together to form a single loss rate (kiss=kacrtkdecay), Such

that C(f) = Cye ™. This value was used for the “Air Exchange Rate” in the MCCEM model

to account not only for the air exchange, but also the decay.

e Fogging occurs instantaneously, so that the entire mass of product is mixed homogeneously
with the indoor air as soon as fogging commences.

The initial concentrations of chlorine dioxide, as indicated in Tables 6.6 and 6.7, is 0.0116
mg/m3 or 0.004 ppm. Using an ACH of 0.18, an 8-hr TWA of less than 0.003 ppm (0.0084
mg/m") is expected with no REL. Using an ACH of 4/hr, an 8-hr TWA of less than 0.003 ppm
(0.0084 mg/m3) is expected without an REI. A detailed report is presented in Appendix C,
including hourly air concentrations. Although there appears to be no inhalation risks of concern,
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vacate people and livestock from the rooms to be fogged or misted. Ventilate for 15
minutes prior to reentry. Note — Be careful not to add concentrated acid solutions to
undiluted DURA KLOR as high concentrations of chlorine dioxide gas may evolve. The
concentration of chlorine dioxide in the diluted DURA KLOR solution should not be
allowed to exceed 0.5 ppm..."”

The occupational RfC of 0.003 ppm could be exceeded based on these use directions (i.e.,
workers do not need to leave treatment area unless the TLV-TWA of 0.1 ppm is exceeded).

EPA’s Risk-based RfC versus OSHA PEL

It is also important to note that the OSHA PEL for chlorine dioxide is 0.1 ppm. Air
concentrations above the PEL are assumed to be mitigated at each facility. Facilities using
chlorine dioxide are not required to mitigate inhalation exposures until the air concentration
reaches 0.1 ppm. Based on the occupational inhalation toxicological endpoint selected for
chlorine dioxide (i.e., RfC of 0.003 ppm), levels at or near the PEL are of concern. In fact, the
capability (i.e., LOD) of the OSHA sampling method is insufficient for the occupational RfC
presented in this document. Reconciliation of the EPA risk-based RfC and the current OSHA
standards will be made during the regulatory decision phase of the Reregistration Eligibility
Decision (RED) for chlorine dioxide. The various cited chlorine dioxide levels from other
organizations are reported in Table 6.8 for review by regulatory managers.

Table 6.8 Chlorine Dioxide Regulatory Levels.

Organization Time/Duration Description Air Concentration (ppm)
OSHA 8-hour TWA PEL 0.1
ACGIH 8-hour TWA TLV 0.1
15-minutes STEL 0.3
NIOSH 10-hour TWA REL 0.1
30-minutes (escape) IDLH 5

EPA 8-hour TWA RfC - Occupational 0.003

“Short-term” RfC — Residential for 0.05
single exposures
Continuous (24/7) RfC — Residential 0.00007

6.3 Data Limitations/Uncertainties

There are several data limitations and uncertainties associated with the occupational
handler and post application exposure assessments. These include:

$ The exposure factors used to calculate daily exposures to handlers are based on applicable
data, if available. For lack of appropriate data, values from a scenario deemed similar enough
by the assessor were used.

$ The inhalation toxicological endpoints of concern for the occupational and long-term
residential scenarios/durations are below the limit of detection for chlorine dioxide.

$ Specific application techniques and/or worker activities are not available in OSHA’s IMIS

data base.
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